Results and discussion

AMPs actively interact with the motor axons
During Drosophila embryogenesis, we can distinguish a stereotypic pattern of AMPs per abdominal hemisegment in ventral (V-AMP), lateral (L-AMPs), dorsolateral (DL-AMPs) and dorsal (D-AMPs) positions (Fig. 1B) . Here we investigated the relationship between AMPs and motor axons and their dynamics during development using embryos carrying the M6-gapGFP transgene, which allows visualization of the membrane of AMP cells ( [6] ). We found that the intersegmental nerve (ISN) established contacts with the DL-AMPs during the embryonic stage 13 ( Fig. 1A-B ) and then navigated toward the D-AMP to contact it at stage 15 ( Fig. 1C-D) . Within the lateral field, the segmental nerve a shown in the prospero mutant where motor axons fail to exit the CNS (Fig. S1 and [8] ). To better characterize dynamics of AMP-motor axons interactions we used the M6-GAL4-driven UAS-Life-actin GFP reporter line that allows in vivo visualization of both the motor axons and the AMPs (Fig. 1E-L) .
Live imaging revealed that among the numerous oriented cytoplasmic projections sent out by the AMPs; those contacting the growth cones of motor axons became stabilized (Fig. 1F ,J, L). In particular, stabilization of filopodial connections between L-AMPs and SNa coincided with the setting of the SNa branching point and specification of its lateral branch (Fig. 1I-L) . We also found oriented filopodial dynamics in the dorsal region with the contact between D-AMP projections and ISN growth cone prior to ISN migration toward the D-AMP (Fig. 1E-H) . As previously demonstrated, muscle founders are needed for terminal defasciculation of the main motor axon branches ( [9] ). In this context, AMPs positioning and the fact that they actively engage with the navigating motor axons, might also participate in this process by acting as spatial check-points either inducing and or attracting targeted defasciculation of ISN and SNa.
L-AMPs are required for the lateral sub-branching of the SNa
To investigate the impact of L-AMPs on the SNa pathway and branching, we first assessed the effect of a genetic ablation of the AMP cells using the M6-GAL4-driven expression of the pro-apoptotic gene reaper. This enabled targeted induction of apoptosis selectively in AMPs with occasional AMP cell loss and without noticeable defects in motor neuron networks in which M6-GAL4 is also expressed. This differential effect could be due to a lower expression level of M6-GAL4 in motor neurons than in AMPs. Importantly, in 84% of hemisegments (n=36), complete loss of L-AMPs was associated with absence of the lateral branch of SNa (L-SNa), strongly suggesting that L-AMPs play an instructive role in L-SNa formation and/or stabilization ( Fig. 2F-J) . In contrast, loss of L-SNa in hemisegments where the L-AMPs were still present occurred in 11% of analyzed hemisegments (n=147). M6-GAL4-induced apoptosis created a context in which loss of the L-SNa branch was observed in L-AMP-devoid segments where the L-SNa target muscle (SBM) was still present (Fig. 2F-J) . This suggests that LSNa branch formation might not be dependent on its muscle target, and so prompted us to test whether the L-SNa would form in an SBM-devoid context. We targeted reaper expression to the developing SBM using the previously described SBM-GAL4 driver (gift from A. Michelson). The SBM-GAL4-driven apoptosis resulted in systematic loss of the SBM, with no major impact on the L-AMPs.
In this SBM-devoid context but with L-AMP cells correctly located, the L-SNa branch formed normally (Fig. 2K-O) . By contrast, in a subset of SBM-deficient embryos L-AMP misplacement toward the navigating SNa resulted in a shortened L-SNa (Fig. 2L ). These observations thus suggest an instructive role for AMPs in L-SNa establishment, and reveal that SBM might not be needed for this process and is at least dispensable for its stabilization. To further test the role of L-AMPs in lateral defasciculation of the SNa we analyzed different genetic contexts in which AMP specification is affected. We first induced a perturbation of asymmetric cell divisions. To adversely affect divisions of progenitor cells that give rise to AMPs we ectopically expressed the asymmetry determinant Numb using the pan-mesodermal driver Twist-GAL4 ( [10] ). In the lateral region, this led predominantly to the loss of one of the L-AMPs and a duplication of the SBM. However, in a small subset of hemisegments (less than 1%) we observed rare loss of both L-AMPs with no impact on SBM (often duplicated) ( 
AMPs express Sidestep, involved in motor axon guidance
The findings described above suggest that L-AMPs are a source of attractive signals that promote lateral sub-branching of the SNa making it competent to innervate the SBM. Interestingly, the SBM is the only lateral muscle innervated by the Connectin-positive SNa, which does not express this homophilic target recognition molecule ( [12] ; [13] ). In such a context, L-AMP-mediated lateral subbranching of SNa offers a way to drive L-SNa to its specific muscle target. Since L-AMPs seem not to express Connectin either ( It has been previously shown that the mutants of sidestep and beat-1a, encoding interacting membrane proteins of the Immunoglobulin superfamily, displayed loss of L-SNa, a phenotype similar to the one observed when L-AMPs are missing ( [15] ; [16] ). However, the mechanisms leading to the loss of the L-SNa in sidestep and beat-1a mutants have not been elucidated. Also, the embryonic expression pattern of sidestep has been only partially characterized ( [16] ; [17] ). We therefore decided to test Sidestep protein distribution at the time when L-SNa sub-branching is taking place. By examining stage 14 to 15 embryos we found a previously unreported faint and transient expression of
Sidestep specifically in L-AMPs (Fig. 4A,A' ). To confirm this observation we analyzed the expression of Sidestep in a mutant for beat-1a. It has been reported ( [17] ) that the contact of Beat-1a expressing motor axons with Sidestep-expressing cells leads to a negative regulation of the expression of sidestep. If this contact is missing, cells normally expressing sidestep transiently and at a low level will continue to do so, leading to continuous and higher Sidestep level in these cells. Analyses of beat-1a mutants confirmed that the L-AMPs are Sidestep-expressing cells and that Sidestep expression onset coincides with L-SNa sub-branching (Fig. 4B-C') . The high Sidestep expression resulting from the lack of beat-1a was still detected in late-stage embryos in which it became gradually restricted to the most anterior L-AMPs (Fig. 4D,D' ). This late differential Sidestep expression may point to a leading role for the anterior L-AMPs in the process of interaction with SNa and in its lateral sub-branching. 
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EXPERIMENTAL MODEL AND SUBJECT DETAILS
Drosophila stocks were maintained at 25°C. In vivo imaging of M6>LifeActGFP embryos was performed from stage 14 to 16 over 2 h. Films were acquired on a Leica SP8 confocal microscope and analyzed using Imaris software (Bitplane). Figure S2
